Photoelectrochemical Measurement. Photoelectrochemical test systems were composed of a standard three-electrode configuration with the Bi 2 WO 6 nanowall film electrode as photoanode. The nanowall films with a Pt counter electrode and an Ag/AgCl reference electrode were immersed in a degassed 0.5 mol L -1 Na 2 SO 4 solution, which was purged with nitrogen for 10 min prior to the measurement. The photoelectrochemical properties was measured on electrochemical station (CHI660B, Shanghai Chenhua Limited, China) in ambient conditions under illumination using a 300 W Xe lamp (PLS-SXE300/300UV, Trusttech Co., Ltd. Beijing) with a 400 nm cutoff filters, respectively. The power density of light source used in the measurement is 50 mW cm -2 .
The potential was swept from 0 to +0.9 V (vs. Ag/AgCl) at a sweep rate of 10 mV s -1 . Incident photon-to-current efficiency (IPCE) spectra were measured on a QE/IPCE Measurement Kit (Newport, USA), while all the kit components were in control of Oriel Tracq Basic V5.0 software automatically. The light from a 300 W xenon lamp was focused through a monochromator (74125 Oriel Cornerstone 260 1/4 m) onto the cell, and the monochrometer was incremented through the spectral range (300-450 nm) to generate a photocurrent action spectrum with a sampling interval Where η e-/h+ is light harvesting efficiency (the efficiency of electron-hole (e -/h + ) pairs generated per incident photon flux), η transport is the efficiency of charge transport, and η interface is the efficiency of interfacial charge transfer. h is Planck's constant, c is the speed of light, I is the photocurrent density (μA cm -2 ) measured under monochromatic illumination at the wavelength of the incident light λ (nm), and J light is the measured irradiance at the specific wavelength (μW cm -2 ). A is the absorption of film at a specific wavelength.
S2. The Detailed Reasons for Choosing Bi 2 WO 6 as Model Material.
For the outward embodiment strongly depends on its internal crystal structure, it is important to choose a proper material to achieve the fabrication of alternate dielectric units. As well known, layered compound may be a hopeful choice. Among the candidates, Bi 2 WO 6 , as a typical Aurivillius layered oxides, possesses a sandwiched structure with alternately polar charged layers stacking along c-axis. The charges on the surfaces of this kind of material make it much easier to fabricate the alternate dielectric hierarchical structure, as attested by many previous literatures. [1] [2] [3] In addition, Bi 2 WO 6 has attracted considerable attention due to its great potential in the utilization of solar energy.
2-3 Hence, Bi 2 WO 6 was selected as a model material to realize our conception.
S3. Corresponding characterization of multi-wall film.
Fig. S1. The XRD pattern of Bi 2 WO 6 multi-wall nanowall film, peaks generated by the ITO substrate are marked with * symbol.
Fig. S1
shows the representative XRD pattern of as-obtained thin films deposited on ITO glass. Peaks generated by the ITO substrate are marked with * symbol. All the other peaks in the diffraction pattern can be assigned to the orthorhombic Bi 2 WO 6 , with the calculated lattice constant a=5.457Å, b=5.436Å, and c=16.427Å, which are consistent with the value of JCPDS card 73-1126. No redundant peaks of any other phase are indexed, suggesting the purity of the final film. S4. The growth mechanism for the oriented facets. Determined by its intrinsic crystal structure, the nucleus grow anisotropically and ultimately the nanosheet is consisted of some parallel nanoflakes with (001) facet exposed. The orthorhombic [4] [5] [6] As is well known, the morphology of the nanostructures is strongly dependent on the relative chemical potential. 7 According to the Gibbs-Thompson theory, the relative chemical potential of crystals is simply proportional to their surface-atom ratio, which is determined by the average of dangling bonds per atom over the entire crystal. 8 On the basis of this structure of orthorhombic Bi 2 WO 6 manifested in Fig. S3 It should be pointed out that the nanosheets of triple-wall film are not entirely triple-wall, approximately 10 % area of which is double-wall. However, this difference has little bearing on the investigation of the trend on effects of alternate dielectric variation. 
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